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TOXIC ANNUALS IN 
HORTICULTURE 
By R. D. ROYCE. Officer in Charge, 
Botanical Branch 
THE number of poisonous shrubs and trees tha t are grown in gardens is very 
great, and several of these species have 
been discussed in detail. I t is probable 
tha t few people realise just how many of 
the commonest garden plants are in some 
way or under some circumstances, likely 
to contain a toxic principle. Furthermore, 
this is not confined to the longer lived 
plants, but it applies equally to the annual 
plants, both summer growing and winter 
growing. 
The daffodil, a p lant which is so prized 
by so many garden lovers is a case in 
point. The bulbs of this plant are known 
to contain a fairly high proportion of the 
alkaloid narcissine, and stock have been 
lost after grazing in abandoned gardens 
in which daffodils were growing. Pigs of 
course are particularly susceptible, be-
cause of their habi t of rooting up bulbs, 
corms, etc. from the soil. 
This does not necessarily make it an 
objectionable garden plant. Unfortunate-
ly however, there is also an i r r i tant sub-
stance in the sap and this can cause skin 
trouble in susceptible persons. Cases 
have been reported among local nursery-
men who specialise in daffodils, in which 
continual contact with the slimy sap from 
the cut flowers has caused very severe 
dermatitis. 
Many related plants, such as Crinum, 
Jonquil and the Wilcannia Lily are also 
toxic. Amaryllis, like the daffodil, can 
cause skin irritation in man, and in addi-
tion the common Easter Lily possesses a 
heavy and nauseating scent. A case is 
on record in this State of a car accident 
on a country road caused by the drowsi-
ness of the driver who was affected by the 
scent from a bunch of these lillies in the 
back of the car. 
I t is a well known fact tha t Shirley 
poppies contain a high percentage of a 
poisonous substance, and largely for this 
reason are not widely grown. The Ice-
land poppy on the other hand is a very 
popular winter flower, yet this is almost 
as toxic. I t is interesting to note tha t 
bees are exceedingly fond of the pollen 
from these plants, but become very 
excited when gathering it. Despite the 
fact tha t they are not usually destructive 
in their gathering habits, bees have been 
observed pulling open the poppy buds in 
the early morning sunshine to get at the 
pollen before the flowers open. Chemical 
analysis has shown tha t opium is present 
in the pollen and this undoubtedly is the 
cause of the bees' excitement, and the re-
ported damage to the hive supposedly 
associated with the Iceland poppy pollen. 
455 
Journal of Agriculture, Vol 2 No 5, 1961
The ever popular Primula is stated to 
cause severe dermatitis in an estimated 
6% of people who come in contact with it. 
Actually a surprisingly large number of 
plants are capable of causing skin irrita-
tion including the common Nasturtium, 
Snow-on-the-Mountain and the garden 
Celery. The reddish-brown f l o w e r e d 
creeper Tecoma radicans is not only cap-
able of causing dematitis, but is also_ 
suspected of inducing symptoms of* 
asthma. 
Many garden forms of the Chili and its 
relatives are grown as annuals, and the 
bright red or variegated berries are a 
very attractive addition to the garden. 
When green however, these fruits are 
quite toxic, and many of the fully 
matured and coloured berries are also 
poisonous. These plants could be respon-
sible for sickness in young children who 
are so apt to chew or suck bright objects. 
They should not be planted near the 
edges of gardens where they are acces-
sible, but towards the back. The species 
concerned are the Bitter Sweet, Kangaroo 
Apple and Madeira Winter Cherry as well 
as the Chili. 
For the greater part the species men-
tioned here are of immediate concern to 
human beings. These and many other 
plants are a potential danger to stock too, 
particularly in country districts. 
Strawberry Growing 
By K. T. WHITELY, B.Sc. (Agric), Horticulture 
Adviser 
ALTHOUGH the growing of strawberries is a venture that appeals to many 
backyard growers it is also a means of 
getting good returns off a relatively small 
area of suitable land. 
The ideal soil for growing strawberries 
has a good topsoil rich in humus and a 
retentive but well drained subsoil. Most 
commercial growers use a peaty type 
soil but when this is not available suitable 
fertility can be built up by applications of 
heavy dressings of organic and artificial 
manures. The peaty soil has an advan-
tage in that it is often summer moist and 
the task of watering is reduced consider-
ably if not entirely eliminated. 
As far as is known, most plantings in 
this State are infected with crinkle virus 
diseases, and these are a major cause of 
poor growth and yields. Varieties vary 
in their tolerance to virus, but all break-
down eventually as none are actually re-
sistant. 
The variety Climax is a virus tolerant 
type and is one solution to the problem 
of what variety to plant. The foliage is 
erect and vigorous and it gives good pro-
tection to the fruit which are large and 
well formed and of good flavour. Other 
varieties which yield well and are popu-
lar with the consumer are Melba and 
Pride of the West. The Queensland 
variety Phenomenal is showing good pro-
mise at Carnarvon and may provide an 
early maturing variety for that area. 
Preparation of the land before planting 
is most important and must be thorough. 
All persistent weeds should be eradicated. 
If bulky organic matter is to be applied to 
the soil it should be evenly spread and 
a deep ploughing should follow, avoid as 
much as possible bringing clay to the 
surface. 
Where possible virgin land should be 
used as there is less likelihood of pests 
and diseases and weeds are usually less 
troublesome. 
An initial dressing of fertiliser should 
also be applied before planting and the 
aim should be to place this material just 
below the root zone of the newly set 
plants. Some three-quarters of the dress-
ing of fertiliser decided on should be 
applied 2-3 weeks before planting and the 
balance as a topdressing later. The fer-
tiliser rate will depend of course on the 
fertility of the soil which in turn is often 
related to previous crops grown in the soil. 
However, the following quantities have 
given satisfactory results and will give 
some criterion:— 
(1) Animal manures at approxi-
mately 10 tons/acre. 
(2) Blood and bone at approximately 
1 ton/acre. 
(3) A 1:2:1 mixture of sulphate of 
ammonia, superphosphate and 
potash at 12:15 cwt./acre. 
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Planting time varies with the locality 
and the variety but in reasonably frost 
free areas April and May are usually con-
sidered the best, on peaty soils August 
planting seems to give better results than 
putt ing the young plants in earlier. 
For spacing a good working distance is 
from 2' to 2'6" between rows and 12" to 
15" between plants . 
Planting is most easily done with a 
small trowel. Long roots are tr immed 
and the old leaves cut back to leave three 
centre leaves. In plant ing the crown of 
the plant should not be set below ground 
level but just above it to allow for sub-
sidence. The ea r t h is pressed firmly 
around the base and the plant given a 
light watering to settle it in. 
When the plants have set their first 
blossoms they should be given a top 
dressing of fertiliser as previously sug-
gested, and then mulched with say, straw. 
The lat ter protects the berries, keeps 
down the dust during picking and con-
serves moisture. Good results have been 
obtained in some States by mulching with 
black polythene sheeting at plant ing but 
little experience of this technique is re-
ported locally. 
The main strawberry crop ripens from 
August to December with a peak about 
October-November. 
I t is important t ha t the berries be dry 
when picked also the berries should be 
picked, with some stalk at tached, in the 
cool par t s of the day. 
The most common leaf disease encoun-
tered is Leaf Spot which causes leaf 
spotting and frequently the death of 
leaves. I t is controlled by Bordeaux or 
Zineb sprays. 
Thrips may cause damage during blos-
soming but spraying with emulsion type 
DDT at blossoming gives good control. 
I t can be seen t hen tha t some care and 
management is necessary for the proper 
growing of strawberries but you can be 
assured that such care will surely reflect 
itself in the crops produced and subse-
quently in returns. 
In closing I would say tha t at t he pre-
sent t ime there seems room for increased 
production of strawberries in this State. 
However, a ready source of good plant ing 
material and lower production costs are 
most important. 
Potassium Deficiency 
In The Wheatbelt 
By M. D. CARROLL B.Sc. (Agric.) 
WHILST the application of potash ferti-lisers has become an accepted 
practice on many dairy farms in the South-
West of this State, it is a practice with 
which most wheatbelt farmers are un-
familiar. 
Yet in recent years there has been an 
increasing number of reports of potassium 
deficiency occurring on soils in the drier 
agricultural areas, and the suggestion has 
been made tha t farmers in these areas will 
also need to use potash fertilisers to over-
come this deficiency. 
Why is it, that , in the past, dairy farmers 
have been forced to use an expensive ferti-
liser whilst wheatbelt farmers, on similar 
soil types, have not? There are probably 
two main reasons. Firstly, under the 
higher rainfall condition of the south-west, 
leaching rapidly occurs and potassium 
released from the soil organic mat ter by 
cultivation is soon washed below the root 
zone. This process is much slower under 
the drier conditions of the wheatbelt. 
Secondly, farming in the dairy areas tends 
to be more intensive and considerable 
quantities of potassium leave the farm in 
the form of milk, meat and hay. On the 
wheat and sheep farm, the quantity of 
potash removed per acre in cereal grain 
and wool and meat, a t low stocking rates, 
is much less. 
Why has potassium deficiency in the 
wheat-belt only recently come to our 
at tent ion? The answer to this question 
lies mainly in the current large scale 
development of light land in the wetter 
regions of the cereal districts, for it is 
mainly in the deep sands and leached 
sands overlying clay, which occur in these 
areas, tha t potassium deficiency has shown 
up. 
The symptoms of potassium deficiency in 
subclover consist of a brown flecking of the 
leaves, followed by burning and rolling of 
457 Journal of Agriculture, Vol 2 No 5, 1961
the leaf margins and eventually death. 
These symptoms closely resemble the 
appearance of pas ture dying off at the end 
of the season, and since these symptoms 
often do not snow up unti l t he spring flush, 
the two are easily confused. This may be 
another reason why potassium deficiency 
has previously escaped our a t tent ion. 
We know now tha t potassium deficiency 
does occur on subclover established on some 
of the light soils in the cereal districts, and 
tha t increases in growth have frequently 
been obtained by using potash fertilisers. 
Field tr ials have shown responses a t 
Gardner River, Je r ramungup , Borden, 
Woodanilling, Narrogin, Bulyee, Quaira-
ding, Wongan Hills, Wannamal , Watheroo, 
and Eneabba. 
These trials have shown t h a t an applica-
tion of a t least 56 lbs of mur ia te of potash 
per acre is generally required to overcome 
the deficiency in subclover and responses 
have been obtained up to 4 cwts/ac. 
At approximately £32 per ton, muria te of 
potash is a relatively expensive fertiliser 
and the farmer faced with an area of 
potassium deficient soil should consider a 
number of factors before deciding the 
question—will i t pay to use potash on my 
farm? 
Firstly, subclover is unlikely to show 
much increase in growth unt i l the spring 
which means t h a t there is little increase in 
vital winter production. Secondly, experi-
ments have shown tha t a l though deficiency 
symptoms have been cured by potash 
application, the increase in pasture growth 
has often been negligible. Thirdly, growth 
increases obtained in one year have not 
been repeated every year. In a dry season 
with an early finish there may be no benefit 
a t all. 
However, it may not be necessary to 
apply potash every year. Under the lighter 
rainfall conditions of the wheat-bel t some 
residual benefit can be expected, especially 
on deficient areas with a clay subsoil. 
Whilst cereals and grasses are unlikely 
to show any direct benefit from potash 
application, a marked increase in the 
growth of subclover will lead to a build up 
of soil ni t rogen which will s t imulate the 
grass component of the pas ture and benefit 
the following cereal crop. 
To sum up : There are potassium defici-
ent soils spread over a wide area of the 
wheat-belt . The question of t reat ing these 
soils, however, is a complex one and each 
case must be treated individually. Soil 
type, rainfall, previous history, type of p ro -
duction, length of rotat ion, intensity of 
stocking will all have an impor tan t bearing 
on this problem. 
SOWING CEREALS ON 
CLOVER LEY 
By H. M. FISHER, B.Sc. (Agric), 
Wheat and Sheep Division 
WITHIN the next two to three mon ths about 5\ million acres of cereals will 
be sown for grain in this State. A p ro-
portion of t he crop will be on clover ley 
land where, as many farmers are finding, 
excellent yields are to be expected. High 
yielding crops are amongst other th ings , 
the reward of thorough preparat ion and 
careful a t tent ion to the seeding operation. 
However, while most people appreciate 
tha t poor plant ing is inevitably reflected in 
final yield it will nevertheless not be 
economic to extend effort to a level from 
which there will be no proport ionate r e -
turn. In brief the aim is to achieve max i -
mum result with minimum effort. 
A good deal of a t ten t ion has been 
given to these questions in recent years 
resulting firstly in the realisation t h a t 
little benefit is to be gained by fallowing 
clover ley land even in the drier par t s of 
the clover ley areas. 
In cropping non-fallow clover land 
weed control assumes much more impor-
tance for three reasons. Firstly weeds 
receive no check in the year before 
cropping; secondly they grow more 
vigorously as fertility increases, a n d 
therefore are more difficult to hand le ; 
thirdly, the pasture grasses in par t icular 
are known to be involved to some extent 
in harbouring certain pests and diseases. 
I t is important then to control weeds as 
efficiently and completely as possible. 
Trials have demonstrated t h a t ploughing 
3-4 inches deep with a mouldboard or 
disc plough is far more effective t h a n 
using a scarifier. To get the greatest 
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benefit from a single ploughing the opera-
tion should be delayed until a good weed 
germination occurs—ploughing too soon 
after opening rains often means a number 
of extra cultivations for the desired 
effect. If ploughing is well done at the 
right time a minimum of cultivation is 
necessary before seeding. 
More recent trials indicate that the 
necessity for further cultivation depends 
on the efficiency of the seeding machine 
itself with respect to final weed control 
in the seedbed. Few machines in general 
use are entirely competent in this regard. 
Generally speaking the combination of 
disc harrows, pulled before a combine, 
appears to produce better results than the 
combine alone. 
For various reasons sowing immediately 
after initial ploughing is not desirable 
with wheat or barley. Among other 
things such a practice predisposes the 
crop to disease and pest attack. If the 
land is left for at least a week the severity 
of attack will be decreased and, on our 
evidence, better yields obtained. In carry-
ing out the seeding programme therefore 
it would be best to consider sowing oats 
first, as oats resist the attack of many of 
these organisms. Barley could be sown 
next, leaving wheat as the final sowing 
on areas which have been left bare the 
longest. 
The seed used should of course be the 
correct variety for the area and month of 
sowing. Recommendations are available 
in the Department of Agriculture Journal 
on this aspect. Graded plump seed treated 
or "pickled" with appropriate fungicidal 
preparations should be used, and the seed 
should be sown at a depth of not more 
than two inches. On well prepared land 
a high seeding rate is not necessary. Our 
trials indicate that 40-45 lb./acre is suffi-
cient for all cereals. It should be pointed 
out however that if land preparation is 
not quite up to scratch higher rates than 
40-45 lb./acre improve yields, although 
the improvement does not compensate for 
lack of preparation. 
Going back briefly over the points men-
tioned it is maintained that, overall, 
clover ley land produces more if fallow-
ing is eliminated. Without fallow yield 
can be maintained but more thorough 
methods for weed control are necessary. 
It is evident that ploughing following weed 
germination achieves this more surely 
than scarifying. 
Little further cultivation is necessary 
if the seeding operation is effective, and 
the use of the disc harrow-combine unit 
appears generally satisfactory in this 
regard. For wheat and barley, seeding 
should be delayed at least a week after 
cultivation. Good quality seed of the 
correct variety should be sown at 40-45 
lb./acre at a depth of not more than two 
inches. 
ROCK PHOSPHATE AS 
A FERTILISER 
By E. N. FITZPATRICK. Research Officer, 
Plant Research Division 
FOR many years both farmers and re-search workers have been interested 
in the use of rock phosphate as an altern-
ative phosphate fertiliser to superphos-
phate. The appeal of rock phosphate lies 
in three points. Firstly, it has a higher 
phosphate content, secondly there is the 
hope that it will have a greater residual 
benefit than super, which is more liable to 
leaching and supposedly more likely to be 
tied up in some unavailable form in the 
soil, and thirdly rock phosphate costs less 
per ton. 
The disadvantages of rock phosphate 
are, firstly that the phosphate in it is not 
as available to plants as that in super-
phosphate and secondly that it contains 
no sulphur. The problem of the farmer 
and research worker is to weigh up the 
advantages and disadvantages of rock 
phosphate for particular conditions and 
to look at ways of overcoming the disad-
vantages. The existence of sulphur de-
ficiency could limit rock phosphate use in 
this State. Due to the almost universal 
use of super which is half calcium sul-
phate, or as it is more commonly known 
gypsum, we do not know how widespread 
sulphur deficiency is on virgin soils; 
although we do know that it does occur. 
The insolubility of rock phosphate 
could be partly overcome by very fine 
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grinding. Experimental work has shown 
that plant growth is improved by finer 
grinding. However the cost involved and 
the practical problems of topdressing or 
drilling a material as fine as talc rules 
this out as a solution to the problem. As 
a result rock phosphate ground as for 
super manufacture is being used in most 
of the experimental work at present in 
progress. 
In experiments, rock phosphate has 
given various results under a wide range 
of conditions. 
With subterranean clover sown on new 
land it has usually been unsatisfactory. In 
general, it appears that it is necessary to 
apply four times as much phosphate in 
the form of rock phosphate as phosphate 
in the form of super to obtain similar 
growth. There is however one exception 
to this overall picture. On a group of 
acid peaty sands, which are found along 
the west coast as far north as Gingin and 
on the south coast as far east as Albany, 
rock phosphate has given growth equal 
or better than that obtained with super-
phosphate, in the early years of establish-
ment. These results have been obtained 
only where the limestone which is needed 
for legume establishment on these soils 
is dug into the surface 4 or 5 inches and 
not left on the surface. However, on this 
group of soils, sulphur deficiency is likely 
to occur requiring either separate gypsum 
applications or the use of superphosphate. 
On older land to which super has been 
applied for a number of years, results 
with rock phosphate have been more 
encouraging but it has never been equal 
to superphosphate when compared at 
equal rates of phosphate application on 
subterranean clover pastures. The dif-
ference in favour of super tends to be 
greatest in winter and to disappear in 
spring, so that the overall effect on carry-
ing capacity could be greater than is 
shown by simple estimates of overall 
growth. 
However, most of the work has only 
been in progress for four or five years and 
the picture could alter over a longer 
period. Also only limited work has been 
carried out with mixtures of super and 
rock phosphate. Possibly such mixtures 
will give growth equal to superphosphate 
and at the same time supply more phos-
phate per acre for the same price. 
Traditionally lupins have a greater 
ability to use rock phosphate than sub-
terranean clover. However variable re-
sults have been obtained in this State. 
At Eneabba and Dandaragan, rock phos-
phate has given satisfactory growth of 
lupins, but at Coorow this has not been 
the case. 
In general, we must conclude that on 
present knowledge superphosphate is a 
much better form of phosphate than rock 
phosphate. Research results may change 
this picture in the future but until then 
farmers would be well advised to discuss 
their particular problem with an Agricul-
tural Adviser before using rock phosphate 
on any extensive scale. 
DIE-BACK 
IN FLOOD GUMS 
By C. F. H. JENKINS, M.A., Government Entomologist 
THE flood gum, sometimes known locally as the blue-gum, is one of our most 
attractive eucalyptus species. It grows 
mainly in low-lying or flooded areas and 
lines the banks of our South-West rivers 
and streams. Over a period of years how-
ever, this beautiful tree has declined 
alarmingly in many districts and land-
holders from the Avon Valley to the Black-
wood have expressed their concern. One 
of the first districts to show die-back in 
these trees was the Harvey-Waroona irri-
gation areas and a change in the water 
table was suggested as the primary cause. 
In more recent years however, the trouble 
has been noticed far from the original 
centre and is causing increased concern. 
The fact that dying trees are heavily 
infested with various types of insects does 
not necessarily mean that the insects are 
the primary cause of trouble. It must be 
remembered that the flood gum is a native 
tree, and that it has been subjected to 
the attacks of native insects for genera-
tions. If therefore, the insects are now 
killing the trees, something must have 
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upset the natural balance. The change in 
water level and land use in the irrigation 
areas could have been a contributing fac-
tor, and general clearing in other districts 
may also have had its effects. 
Amongst the commonest insects to be 
found on flood gums, are the lerp insects 
or psyllids. These tiny sap-sucking 
creatures hide under a sugary covering 
or scale, and individual leaves may be 
smothered with these parasites. Many 
different species of psyllids affect our 
native trees, but generally speaking they 
are kept in check by wasp parasites and 
other natural enemies. Birds play an im-
portant role in controlling forest pests, 
and the decline in bird numbers, caused 
by clearing and agricultural development, 
could have an important bearing on the 
present problem. 
Tiny leaf-haunting birds, like the par-
dalotes and the tree-tits feed, largely on 
the psyllids, but several parrots are known 
to help, including the King Parrot, and 
the lorrikeet. When we remember that the 
scale-like covering of many psyllids con-
sists of a sweet sugary material once much 
prized by the aborigines, its acceptance by 
parrots is perhaps not really surprising. 
Several caterpillars also attack the 
foliage and among the commonest is the 
jarrah leaf miner. As the name suggests 
this insect is primarily a pest of jarrahs, 
and the tiny caterpillars tunnel in the leaf 
tissue. When full-fed, the creatures web 
together the upper and lower leaf surfaces 
to form a tiny oval cocoon, which then 
falls to the ground. Heavily attacked 
foliage may be peppered with holes, and 
in the distance the leaves often look just 
as if they have been scorched. 
Sometimes the lerp insects appear to 
be the main destroyers and at other times 
the leaf miners predominate, but when 
heavy infestations of both coincide the 
results may be quite alarming. It is for-
tunate that in the case of the leaf miner 
only one generation occurs each year so 
that although the winter and spring 
foliage is often severely blemished the new 
summer growth is unharmed. 
For a number of years now the flood 
gums in various parts of the South-West 
have been closely watched in an effort to 
understand the variations in health which 
occur from district to district and from 
season to season. Comparable insects can 
be found on eucalypts hundreds of miles 
apart and yet in one spot the trees may be 
thriving while in another they may be 
almost dead. As stated earlier the problem 
is a complex one and is probably associated 
with some overall change in the environ-
ment. Some farmers have asked for spray 
treatments to protect their trees, while 
others have advocated wholesale aerial 
applications to deal with the matter. Un-
fortunately however, any benefits derived 
from such action would probably be very 
brief, and certainly very expensive. The 
insects may be the immediate cause of 
the trouble but their increase is associated 
with some less obvious but more funda-
mental factor, and only when this has been 
explained is a practical solution to the 
problem likely to be found. 
POWER TAKE-OFF CAPACITY 
A number of instances of difficulties with P.T.O. drives have been brought to the 
notice of the technical staff of the Tractor Testing Committee in recent months. 
Mr. G. H. Vasey, Officer-in-Charge. Tractor Testing, of the University of 
Melbourne, reporting on this to the Tractor Testing Committee, explained that two 
sorts of troubles seemed to be involved. 
First, some P.T.O. drives have not been designed to transmit the full power of 
the engine at rated speed, and second, in others where the P.T.O. is through a 
separately lubricated box or unit, the lubrication is not designed for continuous 
operation. 
Such applications as pumping for spray irrigation put the P.T.O. under high and 
continuous loading of a sort quite different from that of functioning a towed machine, 
for which most P.T.O.'s were apparently designed. 
Mr. Vasey pointed out that the Australian tractor test already included a one 
hour run at full load on the P.T.O. with the engine at the speed required to give 
British Standard Speed of 540 rpm on the P.T.O. shaft. 
Before setting up drives from the P.T.O. to these heavy continuous loads, users 
should obtain from the tractor manufacturer advice on the maximum permitted 
rating of the P.T.O. under continuous loading. 
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